Aging is often associated with increased systolic blood pressure and decreased diastolic blood pressure. Isolated systolic hypertension or an elevated systolic blood pressure without an elevated diastolic blood pressure is a known risk factor for incident heart failure in older adults. In the current study, we examined whether isolated diastolic hypotension, defined as a diastolic blood pressure Ͻ60 mm Hg and a systolic blood pressure Ն100 mm Hg, is associated with incident heart failure. Of the 5795 Medicare-eligible community-dwelling adults age Ն65 years in the Cardiovascular Health Study, 5521 were free of prevalent heart failure at baseline. After excluding 145 individuals with baseline systolic blood pressure Ͻ100 mm Hg, the final sample included 5376 participants, of whom 751 (14%) had isolated diastolic hypotension. Propensity scores for isolated diastolic hypotension were calculated for each of the 5376 participants and used to match 545 and 2348 participants with and without isolated diastolic hypotension, respectively, who were balanced on 58 baseline characteristics. During Ͼ12 years of median follow-up, centrally adjudicated incident heart failure developed in 25% and 20% of matched participants with and without isolated diastolic hypotension, respectively (hazard ratio associated with isolated diastolic hypotension: 1.33 [95% CI: 1.10 -1.61]; Pϭ0.004). Among the 5376 prematch individuals, multivariable-adjusted hazard ratio for incident heart failure associated with isolated diastolic hypotension was 1.29 (95% CI: 1.09 -1.53; Pϭ0.003). As in isolated systolic hypertension, among community-dwelling older adults without prevalent heart failure, isolated diastolic hypotension is also a significant independent risk factor for incident heart failure. (Hypertension. 2011;58:895-901.) Key Words: aging Ⅲ blood pressure Ⅲ diastolic Ⅲ heart failure Ⅲ pulse pressure A rterial stiffening is common in older adults and may contribute to the elevation of systolic blood pressure (SBP) and the depression of diastolic blood pressure (DBP), as well as a resultant widening of the pulse pressure (PP), all commonly observed in this population. 1 Although isolated systolic hypertension (ISH), defined as isolated elevation of SBP without a concomitant elevation of DBP, is a known risk factor for incident heart failure (HF) in older adults, 2,3 little is known about the effect of an isolated diastolic hypotension (IDH), where DBP is decreased without a concomitant decrease in SBP. The purpose of this study was to examine the association between IDH and incident HF in communitydwelling older adults.
Of the 5795 participants, 274 had centrally adjudicated prevalent HF at baseline and, hence, were excluded from the current analysis. Of the remaining 5521 participants, data on baseline SBP and DBP were available on 5504 participants. Because our definition of IDH excludes patients with SBP Ͻ100 mm Hg, we excluded 128 participants with SBP Ͻ100 mm Hg. Thus, the final sample size was composed of 5376 participants without baseline HF and with SBP Ն100 mm Hg. We included participants with and without treated hypertension to determine whether the effect of IDH on incident HF varied by antihypertensive therapy.
Baseline IDH and Other Measurements
Seated SBP and DBP were measured at baseline in the right arm after a 5-minute rest with a Hawksley random-zero sphygmomanometer, and the average of 2 measurements corrected for 0 values was used. 2 IDH was defined as DBP Ͻ60 mm Hg (and SBP Ն100 mm Hg), and, of the 5376 participants, 751 (14%) had IDH. Because blood pressure is a continuous variable and our definition of IDH is categorical, to understand the clinical characteristics of those with IDH better, we also categorized those with IDH into the following SBP categories: 100 to 109, 110 to 119, 120 to 129, 130 to 139, and Ն140 mm Hg. Data Figure 1 . Love plot displaying absolute standardized differences in baseline characteristics between older adults with and without isolated diastolic hypotension (IDH), before and after propensity score matching. 
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on demographics, past medical history, clinical findings, and laboratory variables were collected at baseline and have been described in detail previously. 2, 4, 5 Missing values for continuous variables were imputed based on values predicted by age, sex, and race.
Assembly of the Balanced Cohort
Considering significant imbalances in baseline characteristics between participants with and without IDH ( Table 1 and Figure 1 ), we used propensity score matching to assemble a population in which those with and without IDH would be well balanced in all of the measured baseline characteristics. 7, 8 Propensity scores for IDH were estimated for each of the 5376 participants using a nonparsimonious multivariable logistic regression model, in which IDH was the dependent variable and 58 baseline characteristics ( Figure 1 ) were used as covariates. 3,9 -13 Using a greedy matching protocol we matched each IDH participant with Յ5 no-IDH participants who had similar propensity scores, thus matching 545 IDH participants with 2348 no-IDH participants. 3,9 -13 Absolute standardized differences for all of the 58 covariates were estimated and presented as Love plots.
Incident HF and Other Outcomes
The primary outcome for this study was centrally adjudicated incident HF during a median follow-up of Ͼ12 years, which has been described previously. 5,14 -19 Briefly, self-reports of physiciandiagnosed HF ascertained during semiannual visits were adjudicated by CHS Events Committee through the examination of participant's medical charts for clinical symptoms, physical signs, and other supporting evidence, including medications commonly used for HF and follow-up surveillances. Secondary outcomes were all-cause mortality and other incident cardiovascular events.
Statistical Analysis
For descriptive analyses, the Pearson 2 test, Student t test, ANOVA, Wilcoxon rank-sum test, and paired sample t test were used as appropriate for between-group comparisons. We used Kaplan-Meier and Cox proportional hazard analyses to estimate the associations between IDH and outcomes. Subgroup analyses were performed to determine the homogeneity of this association. Sensitivity analyses were performed as follows: (1) to quantify the degree of a hidden bias that would need to be present to invalidate our conclusions based on the propensity-matched cohort 20 ; (2) to estimate the multivariable-adjusted association of IDH with incident HF in the 5376 prematch participants using the 58 covariates used in the propensity model; and (3) to estimate the effect of IDH in 3141 prematch participants without hypertension (after excluding 157 and 2078 participants with and without IDH who had SBP Ն140 mm Hg). All of the statistical tests were 2 tailed with 95% confidence levels, and a P value Ͻ0.05 was considered significant. SPSS for Windows version 15 (Chicago, IL) was used for all of the data analysis.
Results

Baseline Characteristics
Compared with participants without IDH, those with IDH were more likely to be older, female, white, current smokers, and to have coronary artery disease but less likely to have hypertension and similar orthostatic symptoms, all of which were balanced after matching ( Table 1 and Figure 1 ). Overall, 267 (5%) had DBP Ն90 mm Hg, and among the remaining 5109 participants, 1995 (39%) had ISH and 3114 (61%) had normal SBP. Among the 751 older adults with IDH, 41% had normal SBP, 38% had prehypertension, and 21% had ISH, of whom, respectively, 37%, 48%, and 53% received antihypertensive therapy ( Table 2) . Mean DBP was similar across SBP categories regardless of the use of antihypertensive drugs ( Table 2 ).
Association of IDH With Incident HF
During Ͼ12 years of median follow-up, incident HF developed in 25% and 20% of matched participants with and without IDH, respectively (hazard ratio [HR] when IDH was compared with no-IDH: 1.33 [95% CI: 1.10 -1.61]; Pϭ0.004; Table 3 and Figure 2) . A hidden binary covariate that is a near-perfect predictor of incident HF would need to increase the odds of IDH by 17% to explain away this association. This association was homogenous across a wide spectrum of matched participants (Figure 3 ). Prematch associations of IDH with incident HF are displayed in Table 3 . The multivariable-adjusted HR for IDH-associated incident HF in prematch participants with SBP Ͻ140 mm Hg was 1.43 (95% CI: 1.16 -1.77; Pϭ0.001).
Association of IDH With Other Outcomes
All-cause mortality occurred in 49% and 44% of matched participants with and without IDH, respectively (HR associated with IDH: 1.12 [95% CI: 0.98 -1.28]; Pϭ0.096; Table   3 
Discussion
The results of the current analysis demonstrate that IDH was an independent risk factor for incident HF among community-dwelling older adults, which was similar in magnitude to the effect of ISH on incident HF in this cohort. 3 We also demonstrate that the effect of IDH on incident HF was homogeneous across a wide spectrum of older adults, including those with SBP Ͻ140 mm Hg. Although diastolic hypotension has been shown to be associated with adverse cardiovascular outcomes, 21 to the best of our knowledge, this is the first report of a propensity-matched study identifying IDH as a significant independent risk factor for centrally adjudicated incident HF in community-dwelling older adults. 
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As in ISH and wide PP, IDH is also primarily a manifestation of impaired aortic compliance associated with aging, which results in a rise in SBP and a fall in DBP, thus widening the PP. [22] [23] [24] [25] [26] [27] The resultant increased afterload and myocardial oxygen demand may result in myocardial ischemia and subsequent systolic and diastolic dysfunction. 28, 29 Poor outcomes associated with a DBP Յ60 mm Hg in frail older adults has been reported to be independent of aortic compliance and left ventricular ejection fraction. 30 Hypertension or uncontrolled SBP is unlikely to explain the association between IDH and incident HF, because the association persisted after excluding those with SBP Ն140 mm Hg. In addition, the use of antihypertensive drugs is unlikely to explain this association, because the mean SBP and DBP were similar regardless of the use of antihypertensive drugs. Although both ISH and IDH are associated with wide PP, the roles of SBP and DBP in these 2 conditions may differ. For example, despite a similar PP (70 mm Hg), DBP may not play a role in the development of incident HF in ISH (150/ 80 mm Hg), whereas SBP may not play a role in the development of incident HF in IDH (120/50 mm Hg). 31 Further studies are needed to elucidate the detailed mechanisms by which IDH is associated with incident HF.
In patients with hypertension and coronary artery disease, a low DBP has been shown to be associated with poor outcomes, and it has been suggested that excessive reduction in DBP should be avoided in these patients. 30, 32 Despite the fact that, in our study, the mean SBP and DBP were similar regardless of antihypertensive therapy, data from ISH suggest that antihypertensive therapy is often associated with concomitant lowering of DBP. 33 Because intensive lowering of SBP may not reduce major cardiovascular events, 34 taken together with the findings of the current study, it may be reasonable to keep DBP Ն60 mm Hg in older adults with ISH. Future hypertension guidelines need to focus on optimal DBP parameters for older adults receiving antihypertensive therapy.
Several limitations of our study need to be acknowledged. We had no data on dosages of antihypertensive drugs used to determine whether those with IDH were receiving higher doses. It is possible that participants without IDH at baseline may have developed IDH during follow-up, and this regression dilution may have underestimated the associations observed in our study. 35 The association of IDH with outcomes may vary across various subsets of SBP, which needs to be examined in the future. Despite the displayed balance in all of the measured baseline covariates, bias because of residual imbalance or imbalance in an unmeasured covariate is possible. However, findings from our sensitivity analysis suggest that the association of IDH with incident HF was rather insensitive to an unmeasured covariate.
Perspectives
IDH, defined as a DBP Ͻ60 mm Hg with an SBP Ն100 mm Hg, is an independent risk factor for incident HF in communitydwelling older adults, the magnitude of which is similar to the effect of ISH on incident HF.
